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QUALITY CONTROL SYSTEM 
FOR MEDICAL DIAGNOSTIC APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a quality 
control system for a plurality of medical 
diagnostic apparatuses existing on a network. More 
particularly, the present invention relates to a 
quality control system for controlling centrally 
image qualities of medical diagnostic apparatuses 
including image input devices and image output 
devices for medical diagnostic applications. 

Various diagnostic apparatuses have heretofore 
been used in the medical field employing X-rays and 
other radiations. In radiology, X-rays passing 
through an object are detected and an image is 
generated for diagnostic purposes. Images taken by 
chest radiography have been used widely for quite 
many years . 

Apparatuses relying upon CR (computerized 
radiography), CT (computerized tomography) and MRI 
(magnetic resonance imaging) are in commercial use. 
The images generated by these apparatuses are 
either displayed on CRT (cathode ray tube) displays 
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or outputted on films by LP (laser printers) or the 
like for subsequent use in medical working fields 
to diagnose diseases. 

Radiographic and other medical diagnostic 
apparatuses are making progressive shift toward 
digitizing. By the "digitizing" is meant a process 
in which the X-ray signal passing through an object 
is converted to a digital signal, which is 
appropriately processed to generate an image 
suitable for diagnosis. 

In line with the highly advanced technologies 
of communications and computers of recent years, a 
network utilizing computers has been constructed 
within a hospital by connecting various medical 
diagnostic apparatuses described above onto the 
network. 

In the apparatus for CR, there is used a 
stimulable phosphor which, upon irradiation with a 
radiation, accumulates part of its energy and upon 
illumination with exciting light such as visible 
light or laser light, produces stimulated light 
emission in accordance with the accumulated 
radiation energy. The radiation image information 
about an object such as the human body or the like 
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is first recorded in a sheet of stimulable phosphor 
(commonly called as "a stimulable phosphor sheet"), 
which is then scanned with exciting light such as 
laser light or the like to produce stimulated light 
which is read photoelect rically as an electric 
signal, producing an image signal. 

When CR is connected to the above-described 
network, such radiation image recording and reading 
system may not be connected to the network in its 
entirety but only an image reading device which 
reads an image recorded in the stimulable phosphor 
sheet may be connected to the network thereby 
inputting the image signal into the network. 

In order to prevent a wrong diagnosis, the 
above-described medical diagnostic apparatuses are 
required to have a strict display performance; 
thus, quality control of these medical diagnostic 
apparatuses is important. 

For example, performance of the image reading 
device to read the X-ray radiograph is 
characterized by sensitivity, granularity, S/N 
(signal to noise ratio) or the like. The quality 
of the image reading device as to what performance 
the device has can be checked by comparing a 
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relationship between characteristic values (such as 
RMS (Root Mean Square), DQE (Detective Quantum 
Efficiency) or the like) computed from the image 
data obtained by reading the stimulative phosphor 
sheet on which an image was recorded with X-ray in 
radiation and X-ray radiation dose to be 
illuminated on the stimulative phosphor sheet, with 
the predetermined values which have preliminarily 
been set . 

Moreover, the quality (image quality of a 
displayed image such as a brightness and resolution 



device (output device) such as CRT, LCD or the like 
can be checked by a visual evaluation employing a 
test pattern or the like such as SMPTE pattern 
which can check various image qualities 
comprehensively. However, the qualities of medical 
diagnostic apparatuses have conventionally been 
checked individually such that the image quality is 
checked every time the image quality test is 
performed, for example, when represents one of the 
qualities of medical diagnostic apparatuses; and 
image qualities of a plurality of medical 
diagnostic apparatuses connected onto the network 




or the like) of a soft copy display 
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have not been controlled as a whole. 

Therefore, in an institution, such as a large 
hospital, where a number of medical diagnostic 
apparatuses are installed, though there has been a 
necessity for controlling qualities of apparatuses 
such as image quality level and the like of an 
image input device (reading device), an image 
output device (display device) and the like as a 
whole, respective devices only hold respective 
results of quality checks individually. In other 
words, efficiency has been very low in the 
conventional quality control. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished 
under these circumstances and has an object to 
provide a quality control system for medical 
diagnostic apparatus that is capable of performing 
efficient quality control of a plurality of medical 
diagnostic apparatuses connected onto a network. 

In order to solve the aforementioned problems, 
a first aspect of the present invention provides a 
quality control system for medical diagnostic 
apparatus, comprising a plurality of medical 
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diagnostic apparatuses having respective histories 
of evaluation results on specified items regarding 
quality of individual medical diagnostic 
apparatuses, a control device which stores all of 
the histories of the evaluation results which 
respective medical diagnostic apparatuses hold to 
control the histories thereof centrally and 
a network onto which the plurality of medical 
diagnostic apparatuses and the control device are 
connected. 

In other words, a quality control system of 
the present invention for a plurality of medical 
diagnostic apparatuses existing on a network 
comprises a control device on the network, wherein 
respective medical diagnostic apparatuses hold 
respective histories of evaluation results on 
specified items regarding quality of respective 
medical diagnostic apparatuses, and wherein the 
control device stores all of the histories of the 
evaluation results which respective medical 
diagnostic apparatuses hold to control the 
histories centrally. 

In order to solve the aforementioned problems, 
a second aspect of the present invention provides a 
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quality control system for medical diagnostic 
apparatus, comprising a plurality of medical 
diagnostic apparatuses, a control device which 
stores all of histories of evaluation results on 
specified items regarding quality of individual 
medical diagnostic apparatuses to control the 
histories thereof centrally and a network onto 
which the plurality of medical diagnostic 
apparatuses and the control device are connected. 
In other words, a quality control system of the 
invention for a plurality of medical diagnostic 
apparatuses existing on a network comprises a 
control device on the network, wherein the control 
device stores all of histories of evaluation 
results on specified items regarding quality of 
respective medical diagnostic apparatuses as a 
whole to control the histories centrally. 

Moreover, each of the plurality of medical 
diagnostic apparatuses preferably comprises at 
least one of a medical image input device or a 
medical image output device. 

BRIEF DESRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing 
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schematically a quality control system of medical 
diagnostic apparatus according to a first 
embodiment of the present invention; 

FIG. 2A illustrates an example of QC result 
held by a display device A and FIG. 2B illustrates 
an example of QC result held by a display device B; 

FIG. 3 illustrates a display example of QC 
result held by a control device; and 

FIG. 4 is a block diagram showing 
schematically a quality control system of medical 
diagnostic apparatus in accordance with a second 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

A quality control system of medical diagnostic 
apparatus in accordance with the present invention 
is described below in detail with reference to the 
preferred embodiments shown in the accompanying 
drawings . 

FIG. 1 is a block diagram showing 
schematically a quality control system of medial 
diagnostic apparatus according to a first 
embodiment of the present invention. 

The present embodiment is a quality control 
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system that centrally controls qualities of a 
number of medical diagnostic apparatuses connected 
onto a network in a medical institution such as a 
hospital or the like. "Quality" in this case is 
meant by quality of an image which is important 
particularly in medical diagnosis. Therefore, the 
medical diagnostic apparatuses in consideration 
here are those which are concerned with an image 
quality problem. Such apparatuses which are 
concerned with the image quality problem include an 
image input device (reading device) and an image 
output device (display device). 

FIG. 1 shows a portion of the above-described 
quality control system of the invention, that is, a 
network system. 

As shown in FIG. 1, connected to a bus 10 are 
a number of medical diagnostic apparatuses, namely, 
a display device A12, a display device B14, a 
display device C16, a reading device A18, a reading 
device B20, and so forth, as well as a control 
device 30 for coordinating QC (quality control, 
here image quality control) results of these 
devices . 

Devices 12, 14, 16, 18 and 20 have QC memories 
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12m, 14m, 16m, 18m and 20m, respectively, as 

storing sections for storing respective QC results. 

The control device has a QC coordinating section 

30m for coordinating and storing all of the QC 

results of respective devices. 

A method of checking the image quality of each 

device (12-20) will be described below. 

The image quality check may be performed 
automatically or manually with a unit particularly 
arranged for the purpose of the image quality 
Check. Moreover, such particular unit for the 
image quality check may be attached to each device 

(12-20) or be a portable testing instrument as a 
separate type to be only put in use at the time of 
the image quality check. When the image quality 
check is performed automatically with the 
particular unit, the result of the image quality 
check (QC result) is automatically stored in the QC 
memory (12m-20m) of each device, whereas, when the 
image quality check is performed manually, the 
result is manually inputted by means of a keyboard 
or the like connected to each device (12-20). 

First of all, since characteristic values 
involving linearity (relationship between exposed 



11 



X-ray radiation dose onto a stimulable phosphor 
sheet and light emission quantity from it), values 
of granularity such as RMS or the like, S/N ratio 
such as DQE or the like are in close relationships 
with the exposed X-ray dose, the image quality 
check of a reading device is performed by computing 
such relationships. An example of such image 
quality check of the reading device (18, 20) is 
described below but the image quality check is by 
no means limited to this particular example. 

At first, at the time a reading device (18, 
20) is installed, a stimulable phosphor sheet 
irradiated preliminarily with a predetermined dose 
of radiation is read to obtain image data; then 



obtained image data; thereafter relationships 
between the above-described dose and the computed 
characteristic values are stored. After a certain 
period of time has passed, the stimulable phosphor 
sheet irradiated with the X-ray radiation again in 
the same manner as above is read to obtain image 
data; then the above-described characteristic 
values are computed from the thus obtained image 
data to obtain relationships with the radiation 




c values are computed from the thus 
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dose; thereafter these newly obtained relationships 
and the above-described relationships between the 
radiation dose and the characteristic values which 
have preliminarily been computed and stored are 
compared with each other to check the image quality 
(device performance) of the reading device (18 or 
2 0) of interest . 

Next, the image quality check of each display 
device (12, 14 or 16) is performed, for example, by 
actually displaying an image and then checking 
brightness, sharpness, granularity or the like of 
the thus displayed image. An example of image 
quality checking method of the display device (12, 
14, 16) is described below but the method is of 
course not limited to this particular example. 

For example, at the time of device 
installation, a predetermined test pattern is 
displayed on a display device (12, 14, 16); then 
the displayed test pattern is taken- with an 
appropriate an image pickup device to obtain image 
data; thereafter the thus obtained image data is 
stored. After a certain period of time has passed, 
the above-described test pattern is displayed again 
to obtain the image data in the same manner as 
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above; then the newly obtained image data and the 
image data preliminarily stored are compared with 
each other. A shift or the like between them is 
computed to obtain a change of the image 
quantitatively thereby checking the image quality. 

As an alternative, as has been performed 
conventionally, a test pattern such as SMPTE 
pattern or the like may be displayed to check the 
image quality by human eyes. 

The QC result of the image check of each 
device (12-20) is stored in a memory (12m-20m) in 
each device (12-20) . When the image quality is 
checked by human eyes, the QC result may be 
inputted manually via keyboard or the like 
connected to the device (12-20) of interest. 

Next, the control device 30 issues an request 
for the QC result to each device (12-20) connected 
onto the network. At such order, each device (12- 
20) outputs the QC result stored in a storing 
section in each device (12-20) to the control 
device 30. The control device 30 stores the QC 
results of all the devices (12-20) in the storing 
section, namely, the QC coordinating section 30m in 
the control device 30. 
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The control device 30 displays the QC result 
of each device (12-20) categorized in accordance 
with items or objects if necessary. In the control 
device 30, a method of displaying the QC result can 
be designated by means of an inputting unit such as 
the keyboard or the like connected to the control 
device 3 0 . 

FIG. 2 illustrates an example of QC result 
held by each device (12-20). FIG. 2A is an example 
of QC result held by the QC memory 12m of the 
display device A12, whereas FIG. 2B is an example 
of QC result held by the QC memory 14m of the 
display device B14. As shown in FIGS. 2A and 2B, 
each device (12-20) holds the QC result as data 
showing changes with the passage of time, namely, 
the history of the QC result on an item basis, such 
as sharpness, granularity or the like. 

According to FIG. 2A, it can be mentioned that 
the image quality of the display device A12 have 
scarcely been changed in granularity but has 
gradually been deteriorated in sharpness with the 
passage of time. On the other hand, according to 
FIG. 2B, it is known that the image quality of the 
display device B14 has scarcely been changed in 
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sharpness but has been deteriorated in granularity 
with the passage of time. 

An example of display of the QC result of each 
device (12-20) held by the QC coordinating section 
30m of the control device 30 is shown in FIG. 3. 
In FIG. 3, sharpness and granularity are taken as 
items. In the example shown in FIG. 3, the control 
device 30 displays changes with the passage of time 
of each item in each device (12-20) . In FIG. 3, 
only two devices (display devices A12 and B14) are 
displayed for simplicity purposes but, in practice, 
it is capable of displaying the QC results of all 
devices connected onto the network. 

Therefore, once the control device 30 is 
viewed, the QC results of all devices (12-20) can 
be obtained instantly; thus, the present status of 
each device (12-20) according to the difference of 
the installation position, usage condition or the 
like can be accurately obtained. 

A second embodiment of the present invention 
will subsequently be described. 

In the same way as in the first embodiment, 
the second embodiment is a quality control system 
that controls qualities of a number of medical 
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diagnostic apparatuses connected onto a network 
centrally in a medical institution such as a 
hospital or the like. The present embodiment 
differs from the first embodiment in that each 
device does not have a memory to store a quality 
result therein and, instead, the control device 
coordinates all the QC results and then stores the 
thus coordinated QC results therein. 
In FIG. 4, a quality control system of medical 
diagnostic apparatus of the present embodiment is 
schematically shown. 

As is shown in FIG. 4, connected to a bus 110 
are a number of devices, such as a display device 
A112, a display device B114, a display device C116, 
a reading device A118, a reading device B120 and so 
forth, and a control device 130. 

None of individual devices (112, 114, 116, 118 
or 120) has a memory to store the QC result therein 
and, instead, the control device 130 has a QC 
coordinating section 130m which is a memory for 
holding the QC results of all devices (112-120). 

A method of checking the image quality of each 
device (112-120) is similar to that of the first 
embodiment. 
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The QC result of each device (112-120) is 
immediately outputted to the control device 130 
without waiting for a request from the control 
device 130; then the QC results of all devices 
(112-120) are coordinated and stored in the QC 
coordinating section 130m in the control device 
130 . 

The QC results are shown in the control device 
130 in a similar form as shown in FIG. 3. These QC 
results can be retrieved from the control device 
130 by respective devices (112-120) for viewing 
them and, if needed, only a history part of the QC 
result related to each device (112-120) can be 
viewed . 

As such, the control device 130 coordinates 
and controls centrally all of the QC results of 
respective devices (112-120) so that the quality 
control of respective devices (112-120) on the 
network can be performed with a high efficiency. 
Since even a small deterioration in quality of the 
displayed image for use in a medical diagnosis can 
lead to a wrong diagnosis, the image with a high 
precision is required. Since the quality control 
is very important, the quality of the image 
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produced by the medical diagnostic apparatus is 
sufficiently enhanced in a consistent manner by 
performing a central (unified) quality control as 
described above. 

For example, in a large hospital, medical 
diagnostic devices are installed in various 
positions for using them exclusively in respective 
positions. As long as the image of only one device 
is viewed, it is difficult to recognize the changes 
with the passage of time of the image quality of 
each device . 

However, once the QC results are coordinated 
in one place and controlled centrally as described 
above, the changes with the passage of time of the 
image quality of each device can be obtained 
through comparison with those of a number of other 
devices. In this case, if there is any device the 
image of which is extremely deteriorated, it is 
easy to investigate the cause of such deterioration 
and then to take a count ermea sure . 

In each of the above-described embodiments, 
the control device (30 or 130) for exclusive use is 
provided for controlling the quality results 
centrally. However, the control device is not 
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necessary to be of such exclusive type but one of 
devices which have been connected onto the network 
may be utilized as the control device. 

While the quality control system of the 
medical diagnostic apparatus of the present 
invention has been described above in detail, it 
should be noted that the present invention is by no 
means limited to the foregoing examples and that 
various improvements and modifications can of 
course be made without departing from the scope and 
spirit of the present invention. 

As described on the foregoing pages, according 
to the present invention, the quality of each 
medical diagnostic device connected onto the 
network can be controlled centrally so that it has 
become capable of controlling the quality of each 
device efficiently. 
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WHAT IS CLAIMED IS: 

1. A quality control system for medical 
diagnostic apparatus, comprising: 

a plurality of medical diagnostic apparatuses 
having respective histories of evaluation results 
on specified items regarding quality of individual 
medical diagnostic apparatuses; 

a control device which stores all of the histories 
of said evaluation results which respective medical 
diagnostic apparatuses hold to control the 
histories thereof centrally; and 

a network onto which said plurality of medical 
diagnostic apparatuses and said control device are 
connected . 

2. The quality control system according to 
claim 1, wherein each of said plurality of medical 
diagnostic apparatuses comprises at least one of a 
medical image input device and a medical image 
output device. 



3. A quality control system for medical 

diagnostic apparatus, comprising: 
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a plurality of medical diagnostic apparatuses; 
a control device which stores all of histories of 
evaluation results on specified items regarding 
quality of individual medical diagnostic 
apparatuses to control the histories thereof 
centrally; and 

a network onto which said plurality of medical 
diagnostic apparatuses and said control device are 
connected . 

4 . The quality control system according to 
claim 3, wherein each of said plurality of medical 
diagnostic apparatuses comprises at least one of a 
medical image input device and a medical image 
output device . 
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ABSTRACT 



The quality control system includes a network, 
a plurality of medical diagnostic apparatuses which 
exist on the network and have respective histories 
of evaluation results on specific items regarding 
quality of individual medical diagnostic 
apparatuses and a control device which exists on 
the network, stores all of the histories of the 
evaluation results that individual medical 
diagnostic apparatuses hold and controls them 
centrally. By this unified quality control system, 
quality control of a plurality of medical 
diagnostic apparatuses connected to each other on 
the network can efficiently be performed. 
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name and registration number) 
I hereby appoint John H. Mion. Reg. No. 18.879; Donald E. Zinn. Reg. No. 19,046; Thomas J. Macpeak. Reg. No 19 292" 
Robert J Seas. Jr.. Reg No. 21.092; Darryj , Mexic. Reg. No. 23.063; Robert V. Sloan. Reg. No. 22.775; Peter 0. Olexy/ Reg. 
No. 24.513; J. Frank Osha. Reg. No. 24.625; Waddell A. Biggan. Reg. No. 24.861; Robert G. McMorrow, Reg, No 19 093- 
Lou.s Gob.nsky Reg. No. 24.335; Neil B. Siegel, Reg. No. 25.200; David J. Cashing. Reg. No. 28.703; John R. Inge. Reg. No' 
26.9 1o: Joseph J. Ruch. Jr., Reg. No. 26.577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. Turner Reg No 29 710- 
Howard L. Bernstein, Reg. No. 25.655; Alan J. Kasper, Reg. No. 25.426; Kenneth J. Burchfiel. Reg No 31 333- Gordon Kit' 
Reg. No. 30.764; Susan J. Mack. Reg. No. 30.951; Frank L. Bernstein, Reg. No. 31,484; Mark Boland.'ftag No 32 197- Wiliiam 
M *" d , ,r 7« Re B °' No -_ 32 ; 15S; S i™ M - R^9- No. 32,562; Brian W. Hannon. Reg. No. 32,778; Abraham J.Rosner. R eg 

No. 33,276; Bruce e. Kramer. Reg. No. 33.725; Paul F. Neils, Reg. No. 33,102; and Brett S. Sylvester. Reg No 32 765 my 
attorneys to prosecute this appl.cation and to transact all business in the Patent and Trademark Office connected therewith 'and 
request that all correspondence about the application be addressed to SUGHRUE, MION, 2INN, MACPEAK & SEAS PLLC 21 00 
Pennsylvania Avenue, N.W., Washington. D.C. 20037-3202. 
SS^isH-ft : Send Correspondence to: ~~ 

SUGHRUE, MION, ZINN, MACPEAK & SEAS 
2100 Pennsylvania Avenue, N.W., Washington, D.C. 20037 

aa^lsiSKTc : SB St-) Direct Telephone Calls to: (name and telephone number) 

(202)293-7060 







Full name of sole or first inventor 

Eiji OGAWA 




a ft 


Inventor's signature Date 

<zty^ l^M March 22, 2000 


&m 


Residence 

Kanagawa , Japan 


H» 




Citizenship 

Japanese 




Post office address q/q ^ . photQ Filjn ^ ^ ^ ^ ^ 

798, Miyancdai, Kaisei-rrachi , Ashigara- 




kami-gun, Kanagawa, Japan 




FuH name of second joint inventor, rf any 




a ft 


Second inventor's signature Date 


I* Br 


Residence 




Citizenship 




Post office address 







(3f5 = Xli*nW»to*iai?£^#lc Jt LT i> m « i* * {Supply similar information and signature for third and 

£> X tSH£ i o ^ t. ) subsequent joint inventors.) 
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